Introduction
Cercospora leaf spot caused by the fungus Cercospora beticola is the most damaging foliar disease of sugarbeets in the Michigan Sugar Company growing region. Yield and quality losses of up to five tons per acre and 2 points of sugar occur with severe infestations. The disease is managed with an integrated program which includes proper rotations, varietal tolerance and fungicide sprays. Most of the varieties in Michigan have relatively good tolerance to Cercospora, however, our highest producing varieties are quite susceptible to the disease. Triazole and strobulirin fungicides provide effective control of Cercospora when applied properly. Michigan growers benefit from the predictive model BEETcast, which monitors leaf wetness and temperatures at over 50 locations and predicts optimum fungicide application timings. Cercospora infection levels were high in 2005 and 2006 then trended lower until 2010 when disease levels increased significantly. For the most part, Cercospora leafspot is adequately controlled in Michigan. However, with the introduction of high producing varieties that have less disease tolerance some control problems have occurred. More aggressive Cercospora control programs have been implemented by the Cooperative which have been successful in protecting varieties with low levels of Cercospora resistance from yield and quality losses.
Research Objectives
Trials have been conducted in recent years to evaluate three objectives with respect to Cercospora leafspot: 1) Identifying varietal tolerance to Cercospora; 2) Efficacy of fungicides for Cercospora control; and 3) Timing of fungicide applications.
Materials and Methods
Cercospora variety tolerance trials are conducted at four Michigan locations each year. These are small plot replicated trials with plot sizes of 2 rows X 25 feet with 6 replications. The plots are inoculated with Cercospora at row closure and evaluated by several individuals. We normally make around 10 separate ratings for each trial.
Fungicide efficacy trials are conducted in Michigan to evaluate registered and experimental fungicides for control of Cercospora leafspot. Two trials are conducted each year. The plot size is 6 rows X 38 feet with 6 replications. Fungicide applications are made with a tractor mounted compressed air plot sprayer at 22.5 gpa and 100 psi. The trials are inoculated when conducted on Michigan Sugar Company property which is about half of the time. Cercospora ratings, yield and quality measurements are taken.
Fungicide timing trials (BEETcast) are conducted each year in Michigan. At least two and as many as eight trials are conducted each year. The plot size is 6 rows X 38 feet with 6 replications. The treatments are applied with a tractor mounted compressed air plot sprayer at 22.5 gpa and 100 psi. The treatments are based on BEETcast disease severity values (DSV's) which are taken from the BEETcast website www.michiganbeets.com The Michigan Sugar Company growing region is divided into high, moderate and low Cercospora risk zones and the spray treatments are different for each zone.
Results and Discussion

Variety Trial Cercospora Research
Four Cercospora variety trials were planted each year and three trials produced reliable information in 2010 while two trials produced reliable data in 2009 and 2008. 2 Cercospora 0-9 Ratings: 0 = no spots; 1 = very few spots; 2 = light infestation (many leaves with no spots); 2.5 = moderate infestation (up to 25 spots/leaf); 3 = heavy spotting (over 100 spots/leaf but spots not coalescing); 4 = spots coalescing and up to 10% of leaf area dessicated; 5 = up to 25% of leaf area dessicated and flagging (leaves cupping and folding over); 6 = up to 50% of leaf area dessicated, 7 = up to 75% of leaf area dessicated; 8 = up to 90% of leaf area dessicated and 9 = leaf completely dessicated. Re-growth begins around stage 5 and the plant eventually grows a new canopy. Regrowth is not considered in the ratings. Ratings are complete when re-growth makes evaluations difficult. We rate with ¼ points intervals up to stage 3, ½ point intervals up to stage 6 and full point intervals from stages 6 through 9. Yield losses can be measured at level 2.75 to 3.0.
A highly resistant variety would have a rating under 3 compared to the varieties in (Table 1) . Cercospora spray recommendations are less intense for highly resistant varieties. The top four varieties in table 1. with ratings of 3.5 or less have good levels of Cercospora tolerance and spray recommendations can be modified slightly without risking leafspot damage. Our standard recommendations are based on varieties with moderate levels of Cercospora tolerance which would be the varieties in table 1 with ratings between 3.5 and 3.9. High risk varieties (ratings over 4) require a more intense spray schedule to prevent yield and quality losses from Cercospora leafspot.
Fungicide Efficacy Trials
Fungicide efficacy trials are conducted each year to monitor the effectiveness of available fungicides for controlling Cercospora leaf spot in Michigan.. Triazole and strobilurin fungicides continue to provide good Cercospora control throughout our growing region. Table 2 shows the level of Cercospora control with fungicides at two locations in 2010. These results are similar to 1 Each fungicide is sprayed twice, with a Super Tin application in-between (3 total applic) 2 Income: Net income after subtracting out fungicide costs 3 %CJP: Clear juice purity previous work with the exception of Gem which has been more effective in previous trials. When considering the Cercospora rating, RWSA and income there is not much difference between Inspire, Eminent, Proline, Headline and Gem. The timing of applications is more important than which fungicide to choose from the top group. Several growers consider which product will provide suppression of Rhizoctonia when choosing a fungicide for their first leafspot spray. It is important to rotate the fungicide groups to delay the onset of resistance.
Sugarbeet leaf samples are collected each year and are analyzed by Michigan State University for resistance to Cercospora. Widespread resistance to Topsin M has been documented in our growing region. The triazole and strobilurin fungicides appear to be holding up well in Michigan at this point.
Fungicide Application Timing Research
Michigan Sugar Company has been evaluating a Cercospora leafspot spray timing model and adapting it to our growing region since 2002. The model is called BEETcast and measures leaf wetness and temperatures at over 50 sites in our growing region. 146, 179, 174, 157, 160, 137 and 199 . The level of leafspot damage in research plots each year correlates fairly well with the DSV levels. Approximately 50 small plot replicated trials were conducted between 2002 and 2010. The main findings from these trials are: 1.) the 55/55 spray schedule is valid for most growing areas; 2) our sugarbeet growing area has distinctly different levels of Cercospora risk; and 3) the high producing but poor disease tolerant varieties need a more aggressive spray schedule to prevent yield and quality losses. It is interesting to note that growers who follow the BEETcast 55/55 schedule not only have better Cercospora control but also make fewer fungicide applications compared to growers who utilize scouting and follow the fungicide label for re-applications (Table 3 ). The growing region beneath the Saginaw Bay generally has the worst Cercospora problems (Very High Risk) in our growing area. The majority of our growing region is considered high risk for Cercospora and we have two separate growing areas where the disease level is lower (see Figure 1. ). The Michigan sugarbeet growing region is color coded with respect to Cercospora risk and can be viewed at www.michiganbeets.com which is the BEETcast website. Trials have been conducted with high yielding and high quality varieties including nematode varieties. These varieties have poor Cercospora tolerance and the 55/55 spray schedule does not always prevent yield and quality losses. A DSV schedule of 45/45 does protect these varieties from Cercospora damage. Table 4 shows the recommended Cercospora spray schedules for the Michigan Sugar Company growing region. Growers in Green Zones (lower Cercospora risk) can wait until spots are found on or near thief fields before making the initial application. After the initial application fungicide sprays should be based on DSV's. Cercospora sprays based on DSV timings also vary by varietal tolerance. It is very important that growers take the steps to protect their sugarbeet crop from Cercospora leaf spot. Growers can lose up to five tons per acre and 2 points of sugar if Cercospora is uncontrolled. Tables 5 shows the estimated yield and quality losses that can be expected from different levels of Cercospora infections. This information is based on results from multiple years of Cercospora leafspot trials conducted in Michigan. Depending upon the year (weather) Cercospora infestations will continue to increase up until harvest time. Table 6 demonstrates how the disease keeps developing during September and October with "normal" weather conditions when a late season fungicide application is not made. If the Cercospora 0-9 level has a rating of a 2 at the end of August and BEETcast recommends an early September spray (which is not applied) the disease level would be expected to increase to a 2.5 rating by mid September and to a 3.5 rating by mid October. 
Summary and Conclusions
Poorly controlled Cercospora leafspot infections will cause significant yield and quality losses in sugarbeets. In many cases better timed applications or one additional application will increase grower profits by one to two hundred dollars per acre. The cost of one additional spray is around twenty dollars. Michigan growers can choose from a wide range of varieties with different levels of Cercospora tolerance. When planting highly susceptible varieties aggressive control measures are needed. Triazole (InspireXT, Eminent, Proline) and strobilurin (Headline and Gem SC) fungicides provide effective control of Cercospora when applications are applied properly. Both of these fungicide groups are susceptible to the development of Cercospora resistance if used repeatedly. The BEETcast predictive model is the most effective way for growers to time their fungicide applications. It is important to make late season fungicide applications when recommended. Growers need to weigh the risks and benefits of the varieties they plant and how they manage the disease.
